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Mechanism of MiR-1-3p in apoptosis of retinal ganglion cells
in glaucoma rats via VEGF/Notch signaling pathway
GU Dan, LUO Na
(Department of Ophthalmology s the 903rd Hospital of Jiangyou City. Sichuan Province
Jiangyou 621700, China)

[Abstract] Objective To investigate the effect of miR-1-3p on apoptosis of retinal ganglion
cells in glaucoma rats and its regulatory mechanism. Methods Thirty-six one-month-old SPF SD
rats were given adaptive feeding for one week, and then divided into normal group (n =12),
model group (7 =12) and miR-1-3p antagonistic group (n# =12) by random number table method.
The normal group did not receive any treatment. The rats in the model group were used to
construct glaucoma model, and 0.2 mL sterile saline was injected intraperitoneally every day for 7
days. The rats in the miR-1-3p antagonist group were used to construct glaucoma model, and 0.2

mL of 3 pmol/L. miR-1-3p antagonist was injected intraperitoneally every day after surgery for
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continuous intervention for 7 days. Intraocular pressure (IOP) was measured at the end of
glaucoma modeling and the last intervention. The levels of Notchl and Notch2 in the retinal
tissues of each group were measured by Western blotting, and vascular endothelial growth factor
(VEGF) content was detected by enzyme-linked immunosorbent assay (ELISA). The mRNA
expression levels of VEGF, Notchl and Notch?2 in retinal tissues of rats were determined by qRT-
PCR, and apoptosis was determined by TdT-mediated biotinylated-dUTP nick end labeling
(TUNEL) assay. Results
antagonist group was significantly higher than that of normal group (P<C0. 05). At the end of the

At the end of modeling, the IOP of model group and miR-1-3p

last intervention, the IOP of miR-1-3p antagonist group was significantly lower than that of
model group (P<C0.05). VEGF levels and Notchl and Notch2 protein expression levels in retinal
tissues of model group were significantly higher than those of normal group (P<C0.05).
Compared with the model group, VEGF levels and Notchl and Notch2 protein expression levels
in retinal tissues of miR-1-3p antagonistic group were significantly decreased (P<C0.05). The
mRNA expression levels of VEGF, Notchl, Notch2 and apoptosis levels in retinal tissues in
model group were significantly higher than those in normal group (P <C0. 05). Compared with the
model group, mRNA expression levels of VEGF, Notchl, Notch2 and apoptosis levels in retinal
MiR-

1-3p promotes apoptosis of retinal ganglion cells in glaucoma rats by promoting VEGF/Notch

tissues of miR-1-3p antagonist group were significantly decreased (P<C0. 05). Conclusion
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signaling pathway, which is a potential molecular target for the treatment of glaucoma.

[Key words] glaucoma; retinal ganglion cells; apoptosis
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HZHERZ TR (micro Ribonucleic Acid, miRNA) J&3E %4
i 2 4% RNA, 9 mRNA B9 %35, #Fsx £ 0,
miRNA TEFOGIR 09 K h 2 5 A OB WL 7
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1.1 SEE MR S {#F  SPF ( Specific Pathogen
Free)Z% 1 A %A Sprague-Dawley(SD) K 36 H,
W F b R e S S A BRSTAE A R . o AR B
K N e R R 2 R R RIPA R 22
I (RIPA Lysis Buffer) \BCA &5 & .5 % Bt ig ¥
By PE U 2% P (Tris-Buffered Saline with Tween-

20, TBST) 356 AUk 2 & e A (ECL) il & . A
I A K U i) 5 ( TdT-mediated dUTP Nick-
End Labeling, TUNEL) & I3 7 £ . — B 7% 1 kS
M H € E Sigma A A, miR-1-3p #EHLHE AT
R A A, B A PR S B e g e K
(enzyme linked immunosorbent assay, ELISA) i
F 640 H 22 E Abcam 2y &), TRIzol #2 BURF .
Wi F X H) & . SYBRPremix Ex Taq & #1132 %)
B A HA TaKaRa 22w, fH 4 20 R KT (PT-
100) W A 2% E 3 + A A, PVDF (Polyvinylidene
Fluoride) EE) A 3£ [H Invitrogen A\ Al . BEFRE T
5 E BMG Labtechnologies 73 ], Bio-RAD %t &
BUR R G T 5 E Bio-RAD A H), %6 i il 5i W
HfEES R AH L,
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1.2.1 hsrd A gy sh il 5 34 2 (s
5 sh i A AR O . BT S kT 4R 45 Y
JIAB T L O = I Be sh 16 BEL5 48 1 25 52 & ik e
(it #fE*S :202200366) . KLy 36 H 1 H #% SPF
Gt SD K RHEAT 3 I P AR R 1R A R OE R A R A
T L UK B A I [A] 2 12/12 h 1) 37 38 B2
22~24 “CHBE N 50% ~70% . ZJa . R BEHLEL
TRV R SD K EUBE LY 43 R 1E F 4 B A 4
Al miR-1-3p P4l (B4l 12 H), Hd EHAW
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PVDF i I JH 500 WG A4 W54 2P 2 ho s
TBST b vk o 3 W ARG 4 C FIWE —Ht
(anti-Notchl, anti-Notch2 #l anti-GAPDH) i %,
UCH K PVDF [ 8UR 5o 4010 W 1 b 1 19 — i e
F TEE 1 h, 3 5 A A2 RO R 5] &
R 26 14 2%, IR Bio-RAD MU R G115 5
WA R 3 BT
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H5TW PBSIRE . 2 &It Bk E ol sk i
W K W B BB B0 e IR &
W 45 fei FH ELTSA 3550 G A0 0 40 190 5 2 2120 3¢ o )
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1.2.7 52 W E & ok RGO BE U RN
( Quantitative Real Chain
Reaction, QRT-PCR)IXI R TRIzol 2 Hik 7|
AT 6 R 0 s 2H 20 P B O RNA, B i
R R PRI RNA 335 5 5% 0 B AN cDNA, Bl
J& f# ] SYBRPremix Ex Taq & & # Wi 7] & 76
ABI7500 & % I i#47 QRT-PCR, GAPDH fEJ I
Z, QRT-PCR WK & HJy 20 pl, 20 451 R
53 ‘CJ M 5 min, 95 °C WA 10 min, 95 °C 4 #:
10 5,62 CiBk 30 s, 3L 35 IR, R 27220
PR R A i, AR ST S n R
1,

Time Polymerase

% 1 QRT-PCR 3| #1F 5
Table 1 QRT-PCR primer sequence

HE R 24 Sl F31(5'-3")

VEGF Forward CATGCGGATCAAACCTCACC
Reverse ~ TCACCGCCTTGGCTTGTCAC

Notchl Forward GCTCCGAGGAGATCAACGAG
Reverse ~TTGACATCACCCTCACACCG

Notch2 Forward CAAGGACTGCGAGTCAGGTT
Reverse CCAGGGGTCCTCCATAGTGA

GAPDH  Forward ACGGCAAGTTCAACGGCACAG
Reverse GAAGACGCCAGTAGACTCCACGAC

1.2.8 TUNEL X% FIJ A7 8854 00 09 I 2 2L i A7
WL IEYIR 5 pm B AY A, KR TE 42 C
A S 5 0, BE S A S ) . U0 AR
YRG0 A PR R V5 VR Rh 8 A B )T RS v R AT 8 R
Jit I ALK AL . B AR 4R TUNEL 328500 & i Ul B A6
TN A0 B T R AR SRS S {4 TUNEL %
VAR 1 b, SR 5 B AR €0 700 b B, 9O
B LA X 200 R AE R LKA .

1.3 itz WA GraphPad Prism 8.0 43t
BAF AT ECE . A MR e S = A U T 3 IRE
5. TR BCR BRI R 5 2 50 B . SNK-¢ £
¥, P<<0.05 NERAGIT¥E L,

2 % R

2.1 AU R BUMR AR b i 5 4 R A8
B miR-1-3p #EPTA MR R B EF & T IEF 4
(P<C0.05), )i —KIRYT T WL AT, miR-1-3p
FEPUA IR IR B L TR, 2 R A ST X
(P<<0.05), W# 2,

2.2 IWERAAHKEMMEEH L H VEGF KF
TIZH AL ) JE 20 40 vh VEGF /K F i 2 5 T 0F % 4
(P<C0.05), SHA A . miR-1-3p 4% Pi 4 W0 M
AL h VEGF KV B FER. 22 7 A gt 7 8 X
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Table 2 Changes of intraocular pressure in each group

(n=12,x £s,mmHg)

21 5 TR R R — WIRYT T4 R
E# 4 8.9141.12 8.8741.03
H TR 4 31.2444.07" 30.7543.87"
miR-1-3p #iHr 4l 31.4344.89" 20.3743.49* 72

F1H 144.613 152.824

P <0.001 <0.001

* P{H<C0.05 SIEWAILE P {5<C0.05
Krge)  aP {H<C0.05 54 241 & A5 45 A L
1 mmHg=0.133 kPa

*3 HAKXRUWELHRD VEGF KT

SRR 4 1Y B (SNK-¢
BEXT ¢ Kz

FIEHHP<<0.05), SHAHMH . miR-1-3p
Pral MR 2 48 b VEGF. Notchl #1 Notch?
mRNA FE K 3 AR, 2R A G2 E X
(P<<0.05)., W#&KS5,
2.5 MRS AR B 0 2 2 A0 O T AL AR
TR 2 R o 5% 2 20 v 20 L O TR 3 TR R A
(P<20.05), SR AM L, miR-1-3p 45T 4 H M
5 1 2 R i O T K B A 22 S A S it
B (P<C0.05), W% 6./ 2,
x4 FAXRRUMBEHALZT Notch ESEREREBRIE
Table 4 Protein expression of Notch signaling pathway

in the retinal tissues of rats in each group

(n=12,7 +5)
Table 3 Levels of VEGF in retinal tissues of
. 241 5 Notchl Notch2
rats in each group
EH 4 0.9940.11 1.044+0.10
(n=12,7 £s.,ng/L) %EJ il
L 24 1.954+0.15* 2.22+0.18"
21 51 VEGF miR-1-3p f 4 1.5140.13* % 1.5940.14* %
EH A 32.04+4.64 F 1 161.429 202.432
H TR 2 103.79415.34 " P {H <0.001 <0.001
miR-1-3p fi b4l 68.63+8.63" 7 * PAE<C0.05 SIEW AL £ P {§<00.05 SR 4] H 5 (SNK-¢
F {ﬁ 129.400 i)
P 1d <0.001

* P{H<C0.05 SIEHW 4l # P {5<C0.05 5 R4 4 (SNK-¢
5T 9]

2.3 B A R R M 2H 2L P Noteh {545 38 B
HARISE BRI A 2 Notchl Hl Notch2
ﬁﬂ%‘*7ﬁ¥ﬁ%%?EMéﬁ(P<0.05) 1A
ZHAH HE . miR-1-3p $ B4l M W I 21 21 Fh Notchl #lI
Notch2 & A K & BRI, 3% YWH SRR
X (P<C0.05), WK 1.5 4.

Notchl -——
Notchz W (S

GAPDH. W S
S B

%' o4 {
&% & /gi
N
&
&
1T BHXBRAMELHLS Notch ESEHREAQRIE

Figure 1  Protein expressions of Notch signaling pathway in

retinal tissues of rats in each group

2.4 A KB M 2H 4t VEGF ., Notchl
F1 Notch2 mRNA Fik/K 5 AT 2 10 ) 41 21
VEGF . Notch1 Ml Notch2 mRNA % ik /K F i % 25

*5 HAKBRUMWELELH VEGF . Notchl
Notch2 mRNA & i 7k F
Table 5 Expression levels of VEGF, Notchl and Notch2

mRNA in the retinal tissues of rats in each group

(n=12,7 £s)
20 51 VEGF (ng/L) Notchl Notch2
EH 4 1.0840.22 1.1340.28 1.2840.32
H TR 4 4.254+0.41"  3.3240.37" 4.5840.52*
miR-1-3p #$1 4l 1.914+0.30* % 1.8740.28" % 2.0140.29* 7
F 1§ 317.391 152.119 236.741
P <0.001 <0.001 <0.001

* P fH<C0.05 HIEH AL # P {H<C0.05 SR L4 (SNK-¢

or )
*6 HAXRRUNWEHRMMB TR
Table 6 Comparison of apoptosis rate of retinal
tissue cells of rats in each group
n=12,x +s5.,%)

20 51 i

HA 5.8341.23
MR 2 32.1744.74"
miR-1-3p FHHL A 9.894-2.24" %

F1H 249.674

P 1A <0.001

* P{H<C0.05 SIEHW 4l = P {H<0.05 54 H 4 (SNK-¢
K5
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Figure 2 Cell apoptosis of retinal tissues in each group
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2591 B AT P AT LA S S 40 4 B4 1 5
FrERg\ . ARWEsEH 36 11 H ik SPF %% SD K i
A3 R IEH 4 B ARLVZ R miR-1-3p $5 P4, BRI Y
R BRSOl MR A5 Y J5 R R TG TR A B R K Ak B
miR-1-3p #5 H1 41 19 K B A 2 75 O 1R A AL 5 F1)
miR-1-3p FEPLAIAL B . 35 55 25 A A A5 780 21 miR-
1-3p FEPLA M IR 3% W2 & T 1E % 41 (P<<0. 05)
XU IR AT T F OGRS 04 2t IR AR
B, AN R — RARYT T W4 RAT, miR-1-3p 44
BUAH IR R 2 AR PR (P<<0. 05) . X i WA 7E
B R ] miR-1-3p AT L% i IR R,

VEGF J& —Ff i 57 1fi 8 Az b A 2 45 0 25 F B

VEGF 7E ML & & & & AR5 IE & 4 B g b il
HRBAEN . 7 — SR FLAE 0T, WAL I S e i | A
R 955 PE AL I 596 78 45, VEGF fy 1 JB 22 35 7T g 3 5
SR A AR P A A A R I A AR BT BB EOIR R
T DT 3 i 8 G IR A KUBS Y . Dimtsas 250
5% & B, 76 B & MO M B G IR BB 3 oK
VEGF KR ET . Wi, VEGF B35 T oK
PEAIRAT . 5 JCHR A — A~ 32 R AE 2 B /K 1 HE itk
ZPH L SR N E TR . VEGF o] G638 i 5% mi iR g
2 A A a0 A R I 3 5 T L B R B K B 7 A R HE
T, DTN 7 G AR 9 & R 7= Az s e — SR 5T R
I PRS2 B B, — e 3l VEGE #9245 % (40 L 1% 2k
BB X G IR Y & R B AR I E Y .
AT, K B R ZH A R JEE 4 2 VEGE K- 2
EETIER 4 (P<<0.05).3X 5 Dimtsas 1 (1) B
FEAERAMML, HAk, 5 A, miR-1-3p 5 BT
AL L 21 VEGF 7K F i 35 BE AL (P <<0. 05) .,
XUEWAE K B OGHR LAY o 4 miR-1-3p W LARE
ik VEGF %3k,

Notch {5 5 fif j& —Fp 8 22 1 40 i 15 5 1% 5%
KT IREA Ar A BB PR T LA R UK B
A RREAE AR, RIS & T ORGE R R ) 4
F ) 3t B . Noteh {5 5 38 B & #5745 8 2010 0 22
YEHT . Notch 15 5 B 75 fib R AK FIRT B3 A R 2% [X
M EBHRE AN, XEEWWIER KT
Xt T By 7K Bl 2 B S A5 R0 G R Y T & DG R,
55 B Notch {5 538 % Al GE 52 WX 2645 1 R 5
AT 3 R 75 6 IR KURS: . Wang 2800 1 BIF 58 &
B, Notch {55 38 % 76 5 6 HR I B 0 ) i 41 21
V8. Yin PR A B, ATOHT i %5k 8 i
i Notch 55 38 6 A2 #F HL I B RO 248 A 1 53 1k
FEAM LI T, A X G IR R & A 2 A AR
. ASHIESE b, 022 B A5 D 2 40 I 21 21 Notehl
Hl Notch2 FRiKIKF 1 38 T 1E % 41 (P <<0. 05) ,iX
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Notch2 ik 7K F & & B AL (P<C0.05) . X UL B 7
KEREOCIR AR b, ] miR-1-3p 7] A Notch
TSI . 5] A AR AR 2 A 4 2 v A e
TKF B E R T IEH 4 (P<<0.05), 5 1A 4 4
FE s miR-1-3p 45470 20 A0 I 5 20 2 v 240 B O 12 /K F
FREAR (P<C0.05), XS5 P80 miR-1-3p 8 i
{23 VEGF/Notch {5 53 F§ A2 #F 7 St MR I B M
A 2 AN IR T SR AR AT AR AE — 22 1 )R
B . A 5T A AE K BB 38 IE T miR-1-3p X
T O HR A SR AL 0 B et 22 4% 240 e 0 T A9 g L % LR
AL . 7E S SE T AR AT DA — 2 R I AR 500k
I UEAR SCEE 8

ABE 5T 0 45 R R B, miR-1-3p il it i oF
VEGF/Notch {55 i #% {2 #f 15 ' IR < B ) b
WA TS, miR-1-3p ARG T OG0
FES TR I — 30 R T %GR 2 T HLHI 5T .
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